Intracellular magnesium affects I(K) in single frog atrial cells.
Voltage-clamp experiments on single frog (Rana pipiens) atrial cells using whole cell recording techniques revealed that the addition of MgCl2 to the 150 mM KCl patch pipette solution influenced the voltage- and time-dependent potassium current (IK). After rupture of the membrane patch under the tip of the pipette, IK increased with time when the pipette solution was magnesium free, but decreased slightly when the solution contained 1.5 mM MgCl2. More dramatic decreases in IK occurred when the solution contained 3.0 or 10 mM MgCl2. In addition to suppressing the magnitude of IK, the activation rate of this current was enhanced by 10 mM MgCl2 but was not affected by 1.5 or 3 mM MgCl2. Other chloride salts containing mono-, di-, or trivalent cations were used to demonstrate that the effects of MgCl2 on IK were not related to alterations in ionic strength, osmolality, or chloride concentration produced by adding MgCl2 to the pipette solution. Our results suggest that changes in the intracellular magnesium concentration influence IK as the pipette solution exchanges with the intracellular fluid.